Psychogenic nonepileptic seizures (PNES) were first described in the medical literature in the 19th century, as seizure-like attacks not related to an identified central nervous system lesion, and are currently classified as a conversion disorder, according to the Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-5). While a universally accepted and unifying etiological model does not yet exist, several risk factors have been identified. Management of PNES should be based on interdisciplinary collaboration, targeting modifiable risk factors. The first treatment phase in PNES is patient engagement, which is challenging given the demonstrated low rates of treatment retention. Acute interventions constitute the next phase in treatment, and most research studies focus on short-term evidence-based interventions. Randomized controlled pilot trials support cognitive-behavioral therapy. Other psychotherapeutic and psychopharmacological interventions have been less well-studied using controlled and uncontrolled trials. Within the discussion of acute interventions, we present a preliminary evaluation for feasibility of a mindfulness-based psychotherapy protocol in a very small sample of PNES patients. We demonstrated in 6 subjects that this intervention is feasible in real-life clinical scenarios and warrants further investigation in larger scale studies. The final treatment phase is long-term follow-up. Long-term outcome studies in PNES show that a significant proportion of patients remains symptomatic and experiences continued impairments in quality of life and functionality. We believe that PNES should be understood as a disease that requires different types of intervention during the various phases of treatment.
Introduction
PNES are sudden, involuntary seizure-like episodes or attacks that are neither related to electrographic discharges, like epileptic seizures, nor explained by other physiological paroxysms (eg, cardiac arrhythmia, cataplexy). In DSM-5, PNES are classified as a form of Conversion Disorder or Functional Neurological Symptom Disorder (FNSD). 1 Many patients with FNSD, including PNES, may already be connected to mental health professionals for treatment of psychiatric comorbidities, but they usually seek help for their functional neurological symptom with other professionals, such as their primary care physician or neurologist. A sizable portion of patients seen in outpatient neurology clinics present with functional neurological symptoms. 2 Regarding PNES in particular, 25% to 33% of admissions to epilepsy monitoring units are diagnosed with PNES at discharge, 3 and the prevalence during initial outpatient neurology clinic visits has been estimated between 12% and 18%. 4 Ultimately, both neurologists and mental health professionals are involved in the delivery of treatment, highlighting the need for interdisciplinary collaboration.
The main objective of this review is to describe a framework for treatment that highlights interdisciplinary collaboration, long-term needs at different stages and the current state of evidence-based interventions. We therefore emphasize the importance of collaborative care in the treatment of PNES, outline different treatment phases during the management of the disorder, review current evidence-based treatments, and summarize common challenges encountered in the care of this population. Within the context of a review of acute treatment options, where cognitive-behavioral therapy (CBT) has the strongest evidence so far, we present preliminary data from a case series for a mindfulness-based intervention. The objectives of the case series are to demonstrate feasibility of this psychotherapeutic intervention in real-life clinical scenarios, and to evaluate its potential effectiveness in a very small sample to determine if larger scale studies should be considered.
The Historical Roots of the Problem in PNES Treatment
The first description in the medical literature of functional neurological symptoms dates to Jean-Martin Charcot (1825-1893), a renowned neurologist from the 19th century who practiced at the Hospital de la Salpêtrière in Paris. Charcot devoted a significant portion of his last years of practice to the study of "hysteria," a condition that he contended could present with similar, but not identical, impairment as that seen in structural central nervous system lesions. In his original descriptions, Charcot cited all sorts of neurological symptoms that could present as a form of hysteria, using the term hystero-epilepsy to describe the paroxysmal episodes that were similar, but not identical, to epileptic seizures. Charcot originally described a different evolution of hysterical symptoms compared to epilepsy, including a response to hypnotic suggestion and an association to certain personality profiles in patients with hysteria. He still embraced the idea that there was a lesion in the central nervous system, although not structurally identifiable, that was responsible for these symptoms. 5 It was Sigmund Freud (1856-1939) who moved beyond his contemporaries and specified a mechanism where psychological distress, which could be unconscious to the patient, was the root of the hysterical symptoms. During the initial years of his career, Freud focused on this population and emphasized the role of trauma, both caused by external events or by inner experiences, and suggested that hysterical patients suffered from "incompletely abreacted psychical traumas" that were "converted" into the symptom. This allowed interventions such as hypnosis, and eventually psychoanalysis, to be proposed as treatment modalities to target the postulated etiology. 6 These treatments facilitate expression and processing of the distress generated from earlier trauma, bringing the connection between trauma and symptom into consciousness. In psychoanalytic theory, this awareness is postulated to bring resolution to the hysterical symptom.
While modern psychiatry has advanced significantly in the understanding of several disorders, our understanding of functional neurological symptoms at a neurophysiological level is in its early stages of characterization. 7 While psychopathological models have also been delineated, no single etiology has been singled out as a "leading explanation" for functional neurological symptoms in general or PNES in particular, although several psychopathological dimensions appear to be particularly important, including endogenous anxiety, avoidance behavior, dissociation, nondissociative posttraumatic stress, abuse, interpersonal dynamics, personality structure, and society and family factors. 8 Many of these characteristics constitute traits that render a person more vulnerable to develop PNES, and we refer to them as "vulnerability traits." A hypothetical model, integrating the identified vulnerability traits in PNES, proposes the oscillating and simultaneous existence of hyperarousal responses (signaled by hypervigilance, somatic preoccupation, emotional reactivity, and emotional underregulation) and hypoarousal responses (signaled by dissociation, avoidance tendencies, alexithymia [an inability to identify and/or describe emotional states], limited acceptance of emotions, and emotion overregulation). Emotion regulation refers to the ability to control one's behaviors when experiencing intense emotions, with underregulation referring to states of intense emotions where the emotions direct behavior in an impulsive manner, and overregulation referring to a distancing and disconnection from emotional states in an attempt to manage them. 9 This model emphasizes the limited repertoire of adaptive behavioral responses seen in PNES patients due to the aforementioned vulnerabilities, which possibly underlie an increased likelihood for involuntary complex symptomatic clusters to become activated. 10 Our limited etiological understanding of the disorder affects the development of treatment models for PNES. Obstacles that also contribute to the difficulty in conducting clinical trials in PNES, include those that are intrinsic to PNES psychopathology, such as the tendency of patients to present in crises but reject support when offered, and others that are logistical in nature, such as driving restrictions. 8 Historically, neurological symptoms of psychogenic origin became "orphan disorders" with no clear ownership by any discipline. While models of the disease, both at the psychopathological and neurobiological levels, are emerging, our understanding remains quite rudimentary and calls for more research in this area. Our increased understanding of brain function will unlock some of the mysteries behind functional neurological symptoms, particularly PNES, and will likely help guide the development of new and more effective treatments.
Disciplines Involved in the Treatment of PNES
Because of the nature of the symptoms that lead to the initial consultation, neurologists or general practitioners tend to be the first-line health professionals involved in the evaluation of PNES. The role of the neurologist is vital in establishing an accurate diagnosis. Early correct diagnosis can help patients promptly receive the treatment they need, and prevent common iatrogenic complications that may occur if the condition continues to be misdiagnosed and mistreated. Iatrogenic complications typically involve inappropriate treatment with antiepileptic drugs (AEDs), with an estimated 75% of PNES patients receiving AEDs prior to correct diagnosis. 11 Inappropriate diagnosis and treatment can even lead to death during interventions for prolonged episodes. 12 It has also been established that the longer the delay to correct diagnosis, the poorer the outcome, 13 although this notion has recently been challenged. 14 In the absence of strong and widespread evidence-based treatments, the vast majority of professionals diagnosing patients with PNES refer them to mental health professionals for treatment. 15 While such referral is an appropriate intervention, no standardized method on how to provide such transition of care has been studied. This limited understanding of the most effective way to transition care may partially explain the low rates of engagement in treatment observed in PNES. At the same time, continued involvement of the neurologist who established the diagnosis is desirable to allow a safe taper of AEDs, prevent inappropriate treatment, evaluate the development of any new neurological symptoms, including change in semiology, and treat any comorbid neurological condition. 16 Collaboration with mental health professionals should ideally start at the time the diagnosis is being investigated. Mental health services are best utilized at 3 stages during the assessment and management of PNES: (a) while the diagnosis is being investigated to identify vulnerability traits, psychosocial factors, and psychiatric comorbidities that can explain underlying psychopathological mechanisms; (b) during the delivery of the diagnosis, which also aims to engage patients in treatment; and (c) for the delivery of treatment that includes psychotherapeutic interventions specifically designed to target vulnerability traits, treatment of co-morbid psychiatric conditions, and monitoring of symptomatic and functional progress.
Treatment Phases in PNES
Once PNES patients enter mental health treatment, no guidelines exist on the type or duration of treatment that will help them achieve symptom improvement and functional recovery. PNES comprise a heterogeneous population, 17 and ideally different treatment protocols should exist for different PNES subgroups. In the absence of such guidelines, treatment of PNES could be conceptualized in phases ( Figure 1 ).
The initial phase of treatment is engagement. This is particularly relevant in the PNES population, given the tendency of patients to return to the neurology consult, after the diagnosis is well established, to question its accuracy. Ideally, by the end of this phase, patients understand their diagnosis, do not seek further diagnostic evaluations elsewhere, establish contact with a mental health provider and start to actively participate in treatment.
The second phase of treatment involves an acute intervention. These include psychotherapeutic and psychopharmacological treatments that have as a primary goal the reduction of event frequency, but also improvement in secondary measures such as severity of psychiatric comorbidities, quality of life, functional recovery and medical resource utilization. Treatment research in PNES has primarily focused on these short-term interventions.
The final phase of treatment is composed of long-term interventions. This is particularly relevant for the subgroup of PNES patients who remain symptomatic after the acute intervention phase and who will need ongoing care to optimize the use of resources and functional recovery.
Engagement
It has been suggested that delivery of the diagnosis may decrease event frequency and medical utilization. 18 In one study, a standardized protocol for diagnosis delivery, used in 50 newly diagnosed PNES subjects, rendered event freedom or drastic reduction in 14% of the subjects at 2 weeks and 20% at 11 weeks after the diagnosis was presented. 19 Thus, the role of suggestibility as both a risk factor and a therapeutic tool should be considered and warrants future examination. Another possible explanation for improvement, in this subset of patients, is that individuals may gain an increased appreciation and awareness of the relationship between psychosocial stressors and their PNES events, which may facilitate symptomatic recovery through self-initiated acceptance and engagement in other more adaptive strategies to manage stressful situations. Most important, delivery of the diagnosis may help with engagement in treatment, as most patients will remain symptomatic after they learn about their condition, and even those who become symptom-free may benefit from modifying some of their risk factors to prevent recurrence. Delivery of the diagnosis should be done carefully, and specific protocols exist that outline elements to be considered during the task, including a multidisciplinary setting, objective discussion of the findings, a statement emphasizing that providers believe the symptoms are real, explanation of the psychogenic nature of the disorder, and reason for mental health treatment. 20 Use of educational materials may enhance the information provided during the delivery of the diagnosis.
In a study that followed patients, with an established PNES diagnosis, who attended an outpatient neuropsychiatric evaluation, and then were offered psychotherapy and psychiatric follow-up in the same setting, approximately 50% of patients remained engaged after 5 psychotherapy sessions. The only predictor for engagement was relationship status (being married or having a live-in partner). 21 This finding demonstrates . After diagnosis delivery, management of PNES is conceptualized in 3 phases: engagement, acute treatment, and longterm follow-up. While many patients may move smoothly through these different stages, other patients may be retained at some of these phases.
the difficulty of PNES patients to remain connected to mental health services, even when they accept an initial referral for integrated neuropsychiatric services.
There is currently no standardized method to establish or predict PNES patients' engagement in treatment. There is a multitude of factors that may influence patients' active participation in treatment. The section, "Challenges in the Management of PNES", enumerates factors that are both patient and provider dependent. Many patients seek further diagnostic evaluations even after definitive diagnosis. Integrated health care systems may allow tracking of these encounters, so that unnecessary medical diagnostic procedures and interventions are not repeated. Most important, these recurrent contacts with the health care system should turn into opportunities to reinforce engagement in the recommended treatment.
Currently, there are no systematically studied therapeutic strategies specific to PNES that the neurologist or mental health professional could readily use to reinforce participation in treatment. Motivational interviewing has been studied in a wide array of long-term modifiable health problems and has established evidence of reducing ambivalence about treatment and enhancing patients' behavioral change in favor of their health. 22 Training neurologists in these brief interventions could hypothetically modify patients' ambivalence about treatment.
In summary, engagement is a pivotal initial phase of treatment in PNES. While some patients may be ready to become active participants in mental health treatment immediately after the diagnosis is established, other PNES patients will take longer to accept such referrals or to meaningfully engage in treatment. Awareness of this phase of treatment and use of simple clinician skills to enhance behavioral change, such as the ones provided in motivational interviewing, may have the potential to help patients move through their treatment course.
Acute Treatment
Acute treatment comprises short-term interventions, both psychotherapeutic and psychopharmacological, that require a patient's ongoing participation. Most of the research done in PNES treatment focuses on these active treatments. In this section, we will briefly review the currently available evidence.
Psychotherapy Trials
Goldstein et al 23 compared CBT against "standard medical care" (SMC) in a randomized controlled trial (RCT) of 66 subjects. The content of this CBT approach emphasized the following components through 12 outpatient sessions: (a) treatment engagement; (b) reinforcement of independence; (c) distraction, relaxation, and refocusing techniques at the earliest signs of an event; (d) graded exposure to avoided situations; (e) cognitive restructuring; and (f) relapse prevention. SMC consisted of up to 7 neuropsychiatric appointments that focused on psychoeducation, support measures, and AED withdrawal. Both groups received SMC. There was no significant difference in event frequency at baseline between the 2 groups (SMC median = 8 events/month; CBT + SMC median = 12 events/month). At the end of the 12-session treatment, the CBT group exhibited significantly lower event frequency (SMC median = 6.75 events/ month; CBT + SMC median = 2 events/month) (P < .002), with a large between-group effect size (0.75). However, at 6-month follow-up, the between-group effect size (SMC median = 5 events/month; CBT + SMC median = 1.5 events/month) was modest (0.42) and not statistically significant (P < .08). Therapist contact was greater in the active group, and this level of contact was not controlled for in the SMC group, which may explain the decrease in between-group difference over time following the active phase of treatment.
LaFrance et al 24 conducted a pilot clinical trial at 3 academic medical centers, where subjects were randomized to receive CBT informed psychotherapy (CBT-ip), medication (flexibledose sertraline), CBT-ip with medication or treatment as usual. CBT-ip was based on modifications from an epilepsy therapy workbook to target behaviors and cognitions seen in PNES, and consisted of 12 weekly, 1-hour individual sessions. The same intervention had shown efficacy in a within-subject study previously. 25 Treatment-as-usual consisted of regular neurological follow-up plus biweekly study assessments (similar to those in the other study arms). Thirty-four subjects were included in the final analysis, which showed a within-group significant reduction in monthly PNES events of 51% (P = .01) in the CBT-ip arm and 59% (P = .008) in the combination arm, and nonsignificant reductions of 27% in the sertraline arm (P = .08) and 39% in the treatment-as-usual arm (P = . 19 ). The study was not powered to detect between-group differences. The CBT-ip group showed significant reductions in secondary measures, including depression, anxiety, quality of life, and level of functioning. The combination group showed reductions in some secondary measures, including level of functioning. The other arms did not show improvement in secondary measures.
CBT has also been examined with an uncontrolled prolonged inpatient program. 26 The duration of the program ranged from 2 to 6 months, with an average of 4.8 months. Reductions were significant by the end of the program and were maintained 6 months post-discharge. An uncontrolled group-CBT trial done in a small mixed group of patients with PNES and other functional neurological symptoms demonstrated improvement in emotional well-being, although data from event frequency were not recorded. 27 Other interventions examined in RCTs include group psychoeducation, inpatient paradoxical intention, and hypnosis. An RCT evaluated group psychoeducation versus routine seizure clinic follow-up for 3 months, and found group intervention superior for social and work adjustment at the end of treatment. This improvement was maintained 3 months after treatment ended. However, the group intervention did not differ from SMC in terms of event frequency. 28 Another RCT compared a 3-week inpatient intervention based on paradoxical intention (patients were encouraged to have an event) versus outpatient administration of diazepam for 6 weeks. Results showed improvement in percentage of event freedom and in anxiety severity at the end of treatment in both intervention groups. 29 Two RCTs investigated the efficacy of hypnosis for FNSD, in a sample that included but was not limited to PNES, preventing the analysis of event frequency as a primary outcome. The first study compared two 12-week inpatient multidisciplinary treatments that only differed in the administration of 8 sessions of hypnosis in the intervention group. Both groups showed improvement in psychopathology, severity of motor conversion symptoms, and perceived impairment at the end of treatment and at the 3-month followup, but there was no difference between the groups. 30 The second RCT compared outpatient administration of hypnosis over 10 weeks versus a waitlist control. The intervention group showed significant improvement in motor conversion symptom severity and perceived motor impairment, but not in psychopathology. 31 A variety of other approaches have been examined in uncontrolled studies. Brief augmented psychodynamic psychotherapy, 32 group psychodynamic psychotherapy, 33 and other group educational interventions [34] [35] [36] have been reported to have positive effects on event frequency. Health care utilization was significantly reduced in patients who underwent brief psychodynamic psychotherapy (from 5-10 health care contacts in the 3 months before treatment to 1-4 health care contacts in the 3 months after treatment), 32 as were depression and overall psychopathology severity in those who received group psychodynamic psychotherapy. 33 
Psychopharmacology Trials
Few studies have evaluated the utility of psychotropic medications in the treatment of PNES. LaFrance et al 37 conducted a randomized, placebo-controlled trial evaluating the efficacy of flexible-dose sertraline over 12 weeks aimed at reducing event frequency and improving psychiatric comorbidities and psychosocial domains. The final analysis included 33 subjects with 1 or more events in the 2 weeks prior to enrollment. There was no difference between groups in biweekly event frequency change over the course of treatment (risk ratio = 0.51, P < .29). When groups were analyzed separately, however, the sertraline arm showed a 45% decline in biweekly event frequency (risk ratio = 0.55, P < .03), while the control group showed an 8% increase (risk ratio = 1.08, P < .78). There were no betweenarm differences in secondary psychiatric and psychosocial outcome measures. The limited sample size made this well-conducted study underpowered to establish treatment efficacy. An open-label, uncontrolled study of flexible-dose venlafaxine 38 resulted in significant event reduction, as well as a significant decrease in anxiety and depression severity. Outcome measures were obtained over a period of 5 months. This study required patients meeting criteria for a depressive or anxiety disorder at baseline.
Overall, the evidence-based literature on PNES treatment remains limited to date. One pilot RCT of a psychopharmacological intervention (sertraline), 37 1 pilot RCT of CBT, 23 and 1 multicenter randomized trial that included CBT-ip, sertraline, combination treatment, and treatment-as-usual 24 are the most rigorously designed. These studies had limited power, and while we cannot claim strong support for these interventions at this point, these are very promising approaches that warrant further study. Other treatment reviews, including a Cochrane review of psychological treatments for PNES, provide more detail about many of the specific studies cited above. 20, 39 Cognitive-behavioral therapy is considered the "second wave" of behavioral therapies and has wide-range acceptance and evidence as an effective treatment for many psychiatric disorders. "Third wave" behavioral approaches incorporate mindfulness as a core psychotherapeutic element in manualized programs and is gaining evidence as an effective form of treatment for several psychiatric disorders, including but not limited to mood and anxiety disorders 40 and substance use disorders. 41 A case series using a mindfulness-based psychotherapeutic program is presented below, providing preliminary evidence of the feasibility and possible effectiveness of this treatment modality for PNES.
A Mindfulness-Based Intervention for PNES: Case Series
Mindfulness-based interventions are rooted in the widely accepted concept of mindfulness defined as, "paying attention in a particular way: on purpose, in the present moment and non-judgmentally." 42 Mindfulness is a primary intervention component in specific psychotherapeutic approaches, such as acceptance and commitment therapy, 43 dialectical behavioral therapy, 44 mindfulness-based stress reduction, 42 and mindfulness-based cognitive therapy. 45 Sufficient empirical evidence already exists for the use of these interventions to treat a range of psychiatric disorders, such as mood and anxiety disorders and substance use disorders, and problems in living, and outcome-based research continues to grow rapidly. 39, 40 Mindfulness-based psychotherapies have not been systematically evaluated for the treatment of PNES or other functional neurological disorders, but they may be well suited for this population from a theoretical perspective as they target underlying psychopathological vulnerabilities, such as poor recognition or nonacceptance of emotional states. 9, 46 The objective of this case series is to report the feasibility and efficacy of a 12-session mindfulness-based psychotherapy protocol, with outcome measures recorded at 6 and 12 sessions.
(continued)
Methods Subjects. Six adult female patients with PNES were consecutively evaluated and treated with a 12-session psychotherapy protocol at the University of Illinois Medical Center at Chicago between 2009 and 2011. All subjects provided informed consent for this research protocol in accord with the local internal review board. PNES diagnosis was established through video-electroencephalography (v-EEG) monitoring capturing a typical event (documented PNES), 47 except in 1 case (subject 5) where the typical attack was not captured on v-EEG, but a 72-hour EEG did capture the spell with no EEG correlate and semiology was highly suggestive of a psychogenic etiology based on home video (clinically established PNES), including the epileptologist's review of the video. 47 One patient had comorbid epilepsy, but her PNES and epileptic seizures were clearly different in semiology with the frontal lobe seizures having a motor manifestation and the PNES events presenting with brief lapses of unresponsiveness.
Intervention. All 6 patients participated in a 4-module mindfulness-based individual psychotherapeutic program to be completed in 12 sessions. Timing for completion of each of the 4 core modules was flexible. Frequency of sessions was flexible depending on patient availability. A weekly to biweekly frequency of sessions was encouraged but not always possible.
Individual modules focused on the development of each of the following skills: module 1-psychoeducation and goal setting (with emphasis on goals outside of symptom control); module 2-stress management training (including training in relaxation techniques to reduce vulnerability toward events); module 3-mindfulness training (core mindfulness training, including discussion of a "willing" and accepting approach and attitude to life); and module 4-emotion recognition, acceptance and behavioral regulation (which basically includes application of mindfulness skills into any emotional or physiologically uncomfortable experience). A fifth module "treatment review and relapse prevention module" was not considered part of the 4 core modules and in most cases was completed beyond the 12th session.
Measures. Weekly PNES count was the primary outcome measure and was recorded at every session (by patient-completed event log and confirmed and reviewed by the therapist). Psychopathology self-rating scales were secondary outcome measures and were completed at the 6th and 12th sessions and included the Beck Depression Rating Scale-II (BDI-II), and the Depression, Anxiety, and Stress Scale-21 (DASS-21). Unfortunately, these secondary measures were not collected at all time points for all subjects. Concurrent psychopharmacological interventions were kept minimal but allowed as dictated by standard psychiatric care.
Results
Baseline demographic and clinical information is shown in Table 1 . Weekly PNES counts at baseline, 6th session, and 12th session are listed in Table 2 . The fact that all recruited patients were female was not intentional and is rather representative of female preponderance in the PNES population.
Most patients experienced a notable decline in their weekly PNES count from baseline (median of 5.5 weekly events, mean of 18 weekly events) by the 6th session (median of 0.75 weekly events, mean of 2.25 weekly events), and maintained by the 12th session (median of 0 weekly event, mean of 2.67 weekly events). The mean difference between pretreatment (baseline) and posttreatment (12th session) was of −14.98 weekly PNES events. The limited number of participants prevents more quantitative statistical analyses. The pre-and post-mean difference in event frequency is similar to the one previously reported in a CBT pilot trial, where the difference was −10.1. 25 As shown in Table 2 , all subjects experienced a reduction in event frequency, and 3 of them had complete remission of episodes (based on weekly PNES frequency at the time of the 12th session). The patient who had comorbid epilepsy had no changes in her antiepileptic regimen and no change in her epileptic seizure frequency during the course of treatment. With this very limited sample, analysis of prognostic factors could not be conducted. It is noteworthy, however, that the 2 patients who experienced the least improvement (subjects 2 and 6) had a history of alcoholism and recurrent unipolar major depression (not present in other subjects), and had more psychiatric diagnoses than the other subjects. A discussion of established prognostic factors is included in the "Long-Term Treatment" section.
Secondary outcome measures were not collected at all 3 time points for all patients, and should only be considered exploratory outcome measures in this study. For information purposes, the initial and final collection of secondary measures is shown in Table 2 , many of which showed improvement. Because this was a protocol given while other treatments were allowed, psychopharmacological changes did take place, as noted in Table 2 , to address comorbid psychiatric conditions. The psychopharmacological management did not intend to address PNES frequency, but focused on secondary symptoms, such as depression, anxiety, and insomnia.
The intervention took place in a flexible clinical setting that allowed for individualized timing of the intervention and for concurrent psychopharmacological changes, which are the most salient limitations of this case series. Duration of each module was customized for each patient, but always occurred within the 12-session frame and covered the 4-module content. Because of this flexibility, it remains unknown if the improvement seen at week 6 in most subjects was specifically related to mindfulness training or to the overall exposure to treatment. Further research testing this mindfulness-based therapy in a randomized controlled trial, with adequate power to establish efficacy, while also restricting variability (such as psychopharmacological changes and customization of module duration), will help clarify whether this intervention may be added to the repertoire of promising treatments for this condition. This case series shows that mindfulness-based psychotherapy can be conducted in this population and requires further investigation regarding treatment efficacy. However, at this point, there is not enough data to recommend this mindfulness-based intervention as a treatment for PNES.
Many of the principles used in mindfulness-based psychotherapies complement rather contradict those offered by CBT. For instance, in the protocol presented by Goldstein et al, 23 the initial sessions focused on engagement, reinforcement of independence and stress management training, which are similar to the first two modules of our protocol. However, the incorporation of mindfulness training in module 3 and its application to emotion processes in module 4 is different than CBT, where the rest of the treatment focuses on the exposure to avoided situations and identification of maladaptive cognitions that perpetuate symptoms. Our reliance on mindfulness training is based on PNES subjects' difficulty in recognizing, accepting and/or managing their emotions. 9 We therefore believe that retraining in these skills may address an important aspect of the underlying psychopathology seen in PNES. 9.10 While this may be an advantage of mindfulness-based treatment, on the other hand, the level of meta-cognition required for such training may impact patients' assimilation of the treatment. This will require careful monitoring in future studies. Ultimately, if mindfulness-based psychotherapy is confirmed as effective in larger scale studies, subsequent research should determine what kinds of patients would most benefit from each intervention (CBT, mindfulness-based intervention, psychopharmacological treatment) so that treatments can be individualized.
Comorbid epilepsy and psychiatric background are among the most important variables to consider when evaluating the effectiveness of treatments for PNES. Unfortunately, we are at the very early stages of evaluating these treatments, and sample sizes have been too small or inclusion criteria too restrictive to make any conclusions in terms of treatment efficacy based on such variables. 
Long-Term Treatment
Few studies have looked at outcomes following acute interventions for PNES. Kanner et al 48 identified 3 subgroups of patients in a study that followed 45 subjects after a course of psychotherapy treatment. Poor prognostic indicators, for patients who remained symptomatic during and after treatment, included a history of recurrent depression, chronic trauma, and borderline personality disorder. The other subgroups included those patients who improved during treatment and maintained their improvement after treatment ended, and another subgroup of patients who improved during treatment but could not maintain their improvement after treatment ended. This last subgroup was characterized from the other subgroups by their inability to recognize a stressor at the onset of illness. This study demonstrated that, despite a similar acute intervention, outcomes vary significantly in PNES depending on certain prognostic factors, mostly dictated by subjects' psychiatric background. Outcome studies after diagnosis delivery have been conducted at different time points, and it is difficult to generalize these results as it remains unclear how consistent these results remain over the years. A retrospective cohort study found that 38% of PNES patients were event-free 6 to 12 months after delivery of the diagnosis. Patients enrolled in this study had not completed any formal psychotherapeutic intervention. Positive predictors of event freedom included lack of a history of anxiety or depression, not receiving social security benefits, male gender, and a history of being bullied. In the patients still having spells, approximately one-third had a 50% increase in frequency over this same time period. 49 Another study investigating outcomes over a similar time frame found that 25% of PNES patients developed new medically unexplained symptoms 6 to 12 months after diagnosis, with those with continuing events and history of health-related psychological trauma being at higher risk. 50 Long-term studies have identified a decrease in acute care utilization after the diagnosis was established. 51, 52 Particularly, during the 24 months post-diagnosis, a 39% reduction in overall emergency department visits and 51% reduction in emergency department visits for neurological causes were observed in one study. 52 A longer term study reviewed medical utilization in 188 patients 5 to 10 years after diagnosis and found that 26% of PNES-only patients (no comorbid epilepsy) still presented with "seizure complaints" to their primary care practitioner or to a hospital within the previous 6 months at the 5-to 10-year postdiagnosis time point. AED use was reduced from 49% to 11% in PNES-only patients within the same time frame. This study, like many that evaluated long-term outcomes in PNES, did not track attendance to recommended treatment, although 62% of the subjects had been recommended to receive psychotherapy when the diagnosis was originally delivered. 53 Another study looking at long-term outcomes in PNES demonstrated that 4.1 years after diagnosis, 71% continued to be symptomatic. 54 Well-established poor outcome predictors in PNES include comorbid epilepsy or various psychiatric diagnoses, personality disorder, history of trauma, violent seizure semiology, emergency department visits at baseline, interpersonal difficulties, and receiving social security benefits. 49, 53, 54 Longer duration of illness prior to diagnosis has traditionally been considered a negative prognostic factor, but new evidence does not seem to support such a statement. 14 Although evidence shows that there is a subgroup of patients that will improve over time, even regardless of formal interventions, there still is a sizable proportion of patients that will continue to experience symptoms (seizure-like or other forms of conversion or somatization) and seek treatment for their events through emergency department visits and, more alarmingly, a smaller proportion who will continue to receive inappropriate care, for instance, through AED prescription. Some factors at baseline may provide clinicians with an index of suspicion about long-term prognosis. Despite the availability of data regarding long-term outcomes in PNES, no treatment studies exist that focus on the long-term management of those patients with protracted symptoms.
We would like to propose a treatment model where, beyond the initial acute intervention phase, PNES patients with persistent symptoms continue to receive treatment to alter factors most likely to be associated with poor prognosis. This type of treatment may take different forms, and may include long-term psychotherapy, case management, and ongoing psychotropic management of psychiatric comorbidities among other individualized interventions. While event freedom continues to be the goal in PNES treatment, clinicians need to be aware that equally important goals are the appropriate and safe management of the events that continue to occur and the amelioration of factors that precipitate their recurrence. This overall treatment frame is similar to the approach to epilepsy patients.
Challenges in the Management of PNES
Treatment of patients with PNES can be challenging at all stages of treatment because of a number of patient-and provider-dependent factors.
Patient-Dependent Factors
Many PNES patients have difficulty accepting the role of psychological factors in their symptomatic presentation, making engagement in treatment difficult. Carton et al 55 determined that feeling "relieved" after the diagnosis was a positive prognostic factor, while feeling "confused" about it was a negative one. Special attention should be placed to those patients reluctant to accept the diagnosis, as they may require more time and effort from the first-contact clinician (usually a neurologist) to help with eventual engagement in mental health treatment.
Avoidance tendencies 56 are well documented in PNES and their presence steers patients away from feared stimuli (such as distressing emotions or traumatic memories). Avoidance has been proposed as one of the underlying pathological mechanisms in the disorder. In the clinical arena, this translates into patients avoiding any form of treatment that may expose them to such feared stimuli. The relabeling of psychotherapy as a collaborative "skills-based training" to get patients "equipped" to face such stimuli may re-create patients' conceptualization of psychotherapy and make it more acceptable, instead of the traditional conceptualization of psychotherapy as a setting where patients need to discuss and face their most avoided and feared experiences.
Patients with PNES generally hold an external locus of control regarding their health. 57 Because of this trait, patients may hold a false expectation that they are passive recipients of treatment, rather than active participants in a new modality of managing internal and external experiences, where therapists serve as guides for behavioral changes. Especially for those patients naïve to psychotherapeutic interventions, this may be a drastic change in approach that needs to be explicit.
Development of further medically unexplained symptoms, apart from the PNES, are very common, even after proper diagnosis. 50 Clinicians need to be attentive to these varied somatoform presentations, as most of these symptoms will hold a similar psychogenic origin. When appropriate, clinicians should discourage ongoing misuse of medical resources, reassure patients, and refocus patient's attention on their recovery through mental health treatment.
The psychiatric complexity and heterogeneous presentation of PNES patients 17 is puzzling to many mental health professionals. Mental health providers should seek consultation with a professional versed in these disorders to ensure diagnostic accuracy and proper treatment planning.
Finally, PNES patients tend to present in crises, preventing new skills from being regularly practiced and developed. The need for consistent engagement in regular sessions, and systematic practice of these new skills when not in a crisis should be emphasized as necessary for persistent changes to take place. Other logistic problems, such as driving or transportation limitations, may impact proper delivery of treatment as well.
Provider-Dependent Factors
Providers have also played a role in delaying proper attention to this clinical entity. There is limited familiarity with PNES among mental health professionals, even though often times they are the ones providing treatment, both immediately after diagnosis and on a long-term basis. Adequate treatment requires collaboration between neurology and the mental health fields of psychiatry, psychology, and social work, preferably early in the diagnostic process. If this critical connection to mental health resources is delayed, patients risk poor prognosis for their recovery as well as continuing exposure to iatrogenic complications.
Credibility of the v-EEG-established diagnosis can be quite disparate between the disciplines involved in the diagnosis versus the care of PNES patients. Among neurologists, the interrater reliability for v-EEG diagnosis of PNES is only moderate. 58 When the disciplines of neurology and psychiatry were surveyed with regard to how much they "believed" the v-EEG diagnosis of PNES, 70% of neurologists, but only 18% of psychiatrists answered "most of the time." 59 There is certainly a need to "build bridges" between these disciplines and, in particular, to educate mental health professionals in order to help patients be properly diagnosed and receive the timely treatment they need.
Conclusion
Despite recognition of PNES as a clinical entity in the 19th century, the field of PNES has advanced quite slowly. Only recently has there been a renewed interest leading to a few pilot randomized clinical trials. At the practical level, the interdisciplinary involvement and collaboration of neurologists and mental health professionals is the central piece that facilitates proper care delivery to this population. While it is tempting to hope that there will be effective treatments for PNES that will render symptom remission, thinking about phases of treatment in PNES may help guide clinicians who encounter patients at different time points of their illness. Engagement in treatment is a first pivotal part in the management of the disorder. Acute treatment interventions for PNES have been studied in few randomized controlled trials and continue to be the focus of investigation. CBT has demonstrated efficacy and warrants further examination. Within the discussion of acute treatment interventions for PNES, we presented preliminary findings from a case series on a mindfulnessbased intervention, which is a feasible form of treatment in clinical settings and should be considered as a psychotherapeutic modality worth further investigation in larger scale studies. Many of the principles behind these two forms of psychotherapy (CBT and mindfulness-based psychotherapy) overlap and are complementary rather than contradictory. Finally, there is considerable evidence indicating that a sizable proportion of PNES patients will remain symptomatic. Longterm interventions have not been systematically studied and should be explored, since they may help those patients with chronic symptoms. While patients' psychopathology may cause challenges in the treatment, providers also need to improve their interdisciplinary collaborative efforts and recognize and embrace their role in treatment. As we understand more about PNES treatment, guidelines may emerge that eventually guide clinicians on how to approach PNES patients at different phases of their disease.
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